Purpose. To compare early outcome of total knee replacement (TKR) using computed tomography (CT)-based patient-specific cutting blocks versus standard instrumentation. Methods. 40 men and 44 women (90 knees) aged 45 to 88 (mean, 65) years who underwent TKR using standard instrumentation were compared with 39 men and 43 women (90 knees) aged 44 to 85 (mean, 64) years who underwent TKR using CT-based patientspecific cutting blocks. A single surgeon performed all TKRs through the medial parapatellar approach using a cemented prosthesis, with the posterior cruciate ligament retained and the patella resurfaced. Results. Respectively in the standard and patientspecific instrumentation groups, 74 and 70 patients were followed up for a mean of 30 and 14 months. The mean Oxford Knee Score was 19 and 19 preoperatively, 34 and 34 at 3 months, and 37 and 40 at 12 months (p=0.02). 71% and 88% of patients achieved good-toexcellent outcome (Oxford Knee Score of >34) at 12
months (p=0.008). The respective mean EQ-5D score was 54 and 52 preoperatively, 73 and 76 at 3 months, and 77 and 78 at 12 months. 18% and 2% of patients required a blood transfusion (p=0.0002), with a mean blood loss of 292 and 254 g/l (p=0.049). The mean tourniquet time was 45 minutes in both groups. There was no infection or revision in either group.
Conclusion.
Compared with standard instrumentation, the use of CT-based patient-specific cutting blocks for TKR achieved higher Oxford Knee Score at 12 months and lower blood loss and transfusion rate.
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Total knee replacement (TKR) provides high levels of satisfaction for patients with osteoarthritis. 1 TKR instrumentation includes intramedullary, extramedullary, and navigation systems. 2 The use of patient-specific cutting blocks based on computed tomography (CT) or magnetic resonance imaging enables preoperative planning, without the inconvenience of intra-operative tracking and data collection. 3, 4 This study compared early outcome after TKR using CT-based patient-specific instrumentation versus standard instrumentation.
MATERIALS AND METHODS
40 men and 44 women (90 knees) aged 45 to 88 (mean, 65) years who underwent TKR using standard instrumentation between June 2007 and December 2010 were compared with 39 men and 43 women (90 knees) aged 44 to 85 (mean, 64) years who underwent TKR using CT-based patient-specific cutting blocks between June 2011 and June 2012. All patients were diagnosed with osteoarthritis. A single surgeon performed all TKRs through the medial parapatellar approach using a cemented prosthesis (EVOLIS, Medacta Orthopaedics, Lane Cove West, NSW, Australia), with the posterior cruciate ligament retained and the patella resurfaced.
In the standard instrumentation group, intramedullary rods were used for femoral and tibial instrumentation. The femur was prepared using a 5-in-1 cutting block, and the tibia was prepared to receive a keeled component. The external rotation of the femoral component was measured from the posterior femoral condyles and set at 3º. The tibia was cut perpendicular to the shaft, with 5º of posterior slope.
In the patient-specific cutting block group, a 3-dimensional model of the knee was created using preoperative computed tomography. 3º of flexion in the femoral component and rotation along the epicondylar axis was planned. The tibial cut was devised to reproduce the maximum posterior slope at 7º. The cutting blocks were then manufactured with contact points on the periphery of the joint, preferably in contact with osteophytes.
In both groups, the medial release for varus medial compartment osteoarthritis was performed. The medial release was extended to the posteromedial corner of the tibia at the insertion of semimembranosus. No patient required extended medial release. Thus, exposure and surgical dissection was the same in both groups.
Postoperative rehabilitation was standardised and supervised by a single physician. Clexane 40 mg/day for 4 weeks was prescribed for deep vein thrombosis prophylaxis. Blood loss was measured as the difference in the haemoglobin level before TKR and at postoperative day 1. The trigger for transfusion was anaemia associated with haemodynamic decompensation. The Oxford Knee Score and the EQ-5D health outcome questionnaire were assessed before TKR and 3 months and one year after TKR. The 2 groups were compared using the Student's t-test (unpaired) for continuous variables and the Chi squared test for proportions. A p value of <0.05 was considered statistically significant.
results
The 2 groups were comparable in terms of age and body mass index. Respectively in the standard and patient-specific instrumentation groups, 74 and 70 patients were followed up for a mean of 30 (range, 3-59) and 14 (range, 3-26) months. The mean Oxford Knee Score was 19 and 19 preoperatively (p=1), 34 and 34 at 3 months (p=1), and 37 and 40 at 12 months (p=0.02). 71% and 88% of patients achieved good-toexcellent outcome (Oxford Knee Score of >34) at 12 months (p=0.008). The respective mean EQ-5D score was 54 and 52 preoperatively (p=0.68), 73 and 76 at 3 months (p=0.45), and 77 and 78 at 12 months (p=0.78). 18% and 2% of patients required a blood transfusion
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The femoral and tibial components of the MyKnee patient-specific cutting blocks (with permission from Medacta Orthopaedics, Lane Cove West, Australia).
(p=0.0002), with a mean blood loss of 292 and 254 g/l (p=0.049). The mean tourniquet time was 45 minutes in both groups. A tibial insert other than size 9 was used in 40% and 40% of patients (p=0.97). There was no infection or revision in either group.
discussion
Compared with standard instrumentation, the use of patient-specific cutting blocks for TKR achieved a higher mean Oxford Knee Score at 12 months (37 vs. 40, p=0.02); an improvement in score of 3 to 5 is considered clinically important. 5 Furthermore, more patients in the patient-specific cutting block group achieved good-to-excellent outcome at 12 months. This may be due to its less invasive nature (not violating the intramedullary canals) that results in lower transfusion rates 6 and better joint kinematics. However, alignment studies are needed to confirm this hypothesis.
The use of patient-specific cutting blocks enables preoperative planning without the inconvenience of intra-operative tracking and data collection. 3 The operating time is not increased, compared with the standard technique. 7 However, computed tomography may expose patients to unnecessary radiation risk.
There are limitations to this study. It was not randomised. The treatment periods of the 2 groups differed. The follow-up duration was short, although the number of patients lost to follow-up was acceptable (<20%). 8, 9 The radiological outcome in terms of alignment accuracy was not assessed. Although some studies of patient-specific cutting guide technology have reported more outliers in component orientation, 10, 11 this is not the case in our series.
conclusion Compared with standard instrumentation, the use of CT-based patient-specific cutting blocks for TKR achieved higher Oxford Knee Score at 12 months and lower blood loss and transfusion rate.
